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‘1’.11. JAltl{lI:’1’’l’,  C~.A. 1)1:1 CIIMAN, 1). VAIN lllllil<:N, N. GA U’J’llI;li,
(~. JoliQIJII;liA  tiIId C. lll{lJCII:

11’A [:/J1’1)/CdlcclI

Al~str+ict,.  II I  a joi])t  cflort  lI(tIv(cII  cllgillwts aII(l  scic)ltists  at tlIc J e t  l’rol)ulsio]l  l,al,
[)liltols  dlld  tll(,  CillifO]l{iil  IIlstiiut( Of ‘1’cCll]lolog\,” ii ]Ica]-illftatcd  ([).8 -  2.6 11111) <Iil<cl
illj:lgitlg  syslc III lIas I,CCII dtvclc)],ml  aIIcl  i]ll{grald  itllo tlIc  Ctiillccl  I l’aloIIId  I OlMcIvatl:)Iy
dclcc  to I scrim. ‘1’IIc caIIIcriI  syslcIII  lI;ts I)WII tcslcd  aIIcl olwIiitc(l  itl a scicl,cc IIIO(IC at tlI(
l)]it[]<-focus  ( f/3 ,3 )  of lIIC 11211c  5-III  ‘1’{lcs(<,l,c. ‘1’llis  ]I:IIJCI  outlillw  tllc Sysi(,lll Colll}wllcllts

slid  ])(’l”foll  llilll  ({,,  ill(ludillp, dis(ussi(ul  of tllc  (Icl<,c(oi  litlctility.

Kcy  W{,r(ls:  ltls(]lllrl(llt~,tic)ll;  lilicd]ily.

1. I’I’’II{C,  AM  Syste]n C o m p o n e n t s  and  l’erformallce

‘ITIIC systcIII IJarts iIIcludc a  (loIIIJl(’-\\2Illc(l I,A’z dcw’a  I colitaitli]lg  tlIc a r -
ray ,  ol)tics aIId filter wrl IcKIls, (,lutro]lic  (OIIII)OIICIIIS (])]c’-;illl])lifit~t, A/l) C(JII-
vrrtcrj  l)ias  alId ti]lli]lp;, aIId ]Iip,ll s])(w1  (lilts  tl’:lllsf~’1”), aIICl ~olll])~lt(’1’ C{)II-
t]’oil{’1” (Iligll S])(’(’(1  (lilts rc,ccive]” ,  array test Soflw’al”c,  C])ll,  etc.).

‘J’lIc i] Iflalcd a]riIy  i s  a ]t]atrix  o f  2L6 x  2L(j ]J]lotodiodcs  for]llwl I)J’

io]]  i]ll])la]llat.ioll i]lto a l;Iy(~I  o f  IIp$dri’(’ KrOWII {III  a sa])])llirc sIll)str;Ilc
(]{ocliwcll’s  NI(MOS  III). ‘1’lItI  ],ixcl size is 40 x 40,1111, co]lcs])c)]l(lillp, to
a plat(’  S(’ill(’  o f  ()..M”X 0.54”, gil’illg; a lotal field o f  k’icw’ N2.3’x  2.3’. ‘1’IIc
o~’cra]l CaIIICIa  s}Jstc  III IwK)liIt io]l is 11 e l e c t  roIIs/l)N  wit]) a dylla]nic  raIIs;c
w] 7 0 , 0 0 0  clcctroIIs sul)j(ct to a read ]loisc w 5 0  CIWLIOIIS. At })rilnc focIIs
(f/3.3)o]l  tlIQ IIalc 5-II)  ‘J’dwo]w  tlIC 10% Iillliiillg lll:~gllitll(lcs  al( 1< Wl~I.~$
II ~ 17,9,  :IIId J  w18.8 i]] (jo  s(IcoIId CX])OSLIICS.

2 .  l’11’llt<~AM l,inmrity

‘] ’]1(1 ~l(~~jos  ]]1 (Ic((,clol  l)CJII;IV(,S Ilo]llillc:tr]y :11 :111  fill X ICVCIS,  ill ii

])ixel-to])ixcl dc’])eII(lcIIt f:ts]lioll. 111 old{’]”  to IIlo(lcl  tll(’  det(x’tol’  I“(%])OIIS(”

lvc ol)t ai]ld ]nulti])l(’  sip, tlal il]lag,cs  of tlIc IIalc 200’’” ]tlirror co~’cr.  A tyl)ical
])ixv] IVS1)OIISC  itlcludm a  litl(:lr ]c~io]l follolvc(l I)y IolloveI  alI(l sat urat it.)11.
‘1’IIc  lillcar rcg;ittlc  IIIay l)c (ll:l]:l(tcliz{(l  l)y ilIL’ q u a d r a t i c

2“ l)AJ < (I3I)IV  : (10 -{ (/]1  -1 [/21 , (1)

WIICIV t is tlIc illtcp;r:llio]l  tilllc. III this fit tlic l’ari{]lls tcrl IIs arc to 1)(’ i[ltct-
lIIQIU1  as:  CI()  tlIc  Z(IO l)ias  IcY(I, a] (IIC  qualltulll  cfliciellcy  o r  sellsitivit), o~
tlIe IIc)ll-li]l(’:llity or  saturat ion,  aIId ~1:+ tlIc  dylldll]ic  Ia]I~c.

‘1’]Ic  fit,till~  ])mcduIc  folloivs foul Stc])s:  (1 )  forlll (t,l)il) ])airs fol (J:lcll

])ixcl; (2) Ci]lli]lalc ])ixcls with I)N > 9.5(X1 ofillc saturatio]l  tlIrcslIold;  (3)  ]Icl-



2 .IAI{I{I;’J” J’ I;’J’ Al,

for]]] q u a d r a t i c  l e a s t - s ( l u a w s  fit; (4) rcsi(luals arc co]II])utcxl for (,:iclI ])oi IIt;
data wlI(Iw tlIQ rwi(lual (Ix((I(ds 20 aw cli]tli]latd  alI(l tlI(’ fit is  wcalculat(~(l.

‘J’11(1  b:isic ]) IOC(I(lUIC to litlc;irly rectify l’1l’llt  CAhl sci(’llc(’ daIa i s
slid (-11 d I)(tlmv .
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‘1’11(1  O1)S(’IVW1  I)N aIId ~Ii ])(jljrllo][lial  c(wflicic]lts arc  USN] t o  coIIIj)ut(I a

“virlll al” (’xl)(wuw  tilllr IIcY~(l(Yl to II Iat Cl I tlI(’ caliljratio]l lillc’?i]-s(’(l(lc’11((’
data. Accor(lillg,]y, wc II IUSt sol~’c  foI iv ill III(I (Illadrati(

I) AT(()/)L$)  = (/(,  -1 (/]/v -1 o~/v~ (2)

N’lj(’rc  tllc solution \vc S(’(’1{ is t lIc Slllallmt ])osit ivc root; / ~ is tlI(’11 ]Ilulti])lid

l)J’ (]llillltlllll cflicic]lcy  (/] to p,iv(’  tll V lill(’ill”i  Z,(’(1 (Iiltil:

llh’(m) : (/lIv . (:3)

I f ’  l~AT(ObS)i,j  >  ((:+,  tll(’11 ])ix(’1  (i,~) i s  fl:l~,~~(l ;1S S:lt U1’21t(1(l 2111(1  Sot t(l S0111(”
(’Ollstall( lo\v(’1” t 111’(%llol(l  .

1’0] very larg,(’  d:it a  s(’1s it IIIiIy I)(I Iiwussary 1 0  furlll(’r o])titl]iz(’ 111(1
(c)]l]])(lliitio]ltll ])i])cli]ic I)y s(]li’iilg tlIc (jua(lrati( usi]lg, a sc]ics (lxj)a]lsi(~ll.
‘1’11(’ Slllall(st ]Jositil’c  r o o t  II:IS tlI(I soll]lio]l
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